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[57] ABSTRACT 

A liquid crystal display device includes a substrate. a light 
shielding layer having a substantial portion in the substrate. 
and an insulating layer over the light shielding layer and the 
substrate. A transistor includes gate. source. and drain elec 
trodes over the insulating layer. the light shielding layer 
substantially covering the transistor. A data bus line is 
connected to one of the drain and source electrodes and a 
?rst light leakage region is adjacent the data bus line. the 
light shielding layer shielding the ?rst light leakage region. 
A gate bus line connected to the gate electrode and a second 
light leakage region is adjacent the gate electrode. the light 
shielding layer shielding the second light leakage region. A 
pixel electrode contacts one of the source and drain elec 
trodes of the transistor. A third light leakage region is 
between the data bus line and the pixel electrode. the light 
shielding region shielding the third light leakage region. A 
fourth light leakage region is between the gate bus line and 
the pixel electrode. the light shielding layer shielding the 
fourth light leakage region. 

48 Claims, 8 Drawing Sheets 
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LIQUID CRYSTAL DISPLAY DEVICE AND A 
METHOD FOR FABRICATING BLACK 

MATRIX THERETO 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a liquid crystal display 

device. and more particularly. to a black matrix of the liquid 
crystal display device. 

2. Discussion of the Related Art 

An active matrix liquid crystal display(AMLCD)is oper 
ated by thin ?lm transistors(TFI‘)formed in the pixels. This 
AMLCD is a transparent type liquid crystal display device 
in which a back light is established in the rear of the liquid 
crystal panel. A real image is represented in the portion 
where the pixel electrode is formed. Accordinglywhen the 
light is incident onto an area where the pixel electrode is not 
formed. that is. where the TF1". a gate bus line. and a data bus 
line are formed. this light leaks out to render the image 
indistinct. Thus. in an AMCLD. leakage of light through the 
regions of the TFT. the gate bus line. and the data bus line 
must be prevented. 

FIG. 1 is a plan view of a conventional AMLCD. In FIG. 
1. the TFI‘ comprises a gate electrode 1. a drain electrode 2. 
and a source electrode 3. The gate electrode 1 is connected 
to the gate bus line 4 into which the gate signal is inputted. 
the drain electrode 2 is connected to the data bus line 5 into 
which the data signal is inputted. and the source electrode 3 
is connected to the pixel electrode 6 which is transparent 
electrode. The TFI‘. the gate bus line 4. and the data bus line 
5 are covered with a black matrix 7 to prevent back light(not 
shown)from passing through the regions of the TFT. the gate 
bus line 4 and the data bus line 5. In FIG. 1. the alternating 
long and short dash lines indicate the black matrix 7. The 
edge of the pixel electrode 6 is also substantially covered 
with the black matrix 7 to completely block the back light to 
the gap between the TFT and the pixel electrode. etc. 

FIG. 2 is a cross-sectional view taken along line A-A' of 
FIG. 1. TheTFI‘ is formed on the lower substrate 20 and the 
black matrix 7 is formed on the upper substrate 30. The 
width of the black matrix 7 is larger than that of the TFT to 
cover the gap between the TFT and the pixel electrode 6. The 
TFT includes the gate electrode 1. which is formed on the 
lower substrate 20 by patterning a metal layer. an insulating 
layer 9 formed on the gate electrode 1. a semiconductor 
layer 10. an ohmic layer 11. the drain electrode 2. and the 
source electrode 3. On the above mentioned layers. a pas 
sivation layer 8 is formed including a contact hole at the area 
of the source electrode 3. A pixel electrode 6 is formed over 
the passivation layer 8 and contacts the source electrode 3 
through the contact hole in the passivation layer 8. Thus. the 
source electrode 3 and the pixel electrode 6 are intercon 
nected through the contact hole. 

In the aforementioned liquid crystal display device. when 
the gate voltage from a gate driving circuit(not shown) is 
applied to the gate bus line 4. the TFT is turned on. The data 
signal inputted into the data bus line 5 from a data driving 
circuit(not shown) is applied to the pixel electrode 6. Then. 
the liquid crystal injected between the upper substrate 20 
and the lower substrate 30 operates. When the incident light 
produced from a back light source(not shown) located at the 
rear side of the liquid crystal panel is transmitted. the desired 
images are represented in the area of the pixel electrode 6 
according to the data signal applied to the pixel electrode 6. 
However. since the data signal is not applied outside the 
pixel. that is. the regions where the TFT. the gate bus line 4. 
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2 
and the data bus line 5 are formed. the incident light leaks 
through this area. Thus. the image is not represented in this 
area. To prevent the leakage of light. which is a significant 
factor in a deterioration of the image quality in the liquid 
crystal display device. a black matrix 7 is formed on the 
upper substrate 30. The black matrix 7 blocks the light 
transmitted to the TFT. the gate bus line 4. and the data bus 
line 5. 

However. since the conventional black matrix 7 is formed 
on the surface of the upper substrate 30. the black matrix 
overlaps the pixel electrode. This decreases the aperture 
ratio when the lower substrate 20 and the upper substrate 30 
are not aligned correctly. as shown in FIG. 2. 

In order to prevent the decrease in the aperture ratio in the 
liquid crystal display device. a liquid crystal display device 
has been introduced. in which the black matrix is formed on 
the surface of the lower substrate. as shown in FIG. 3. In this 
type of liquid crystal display device. the black matrix 7 is 
formed on the surface of the lower substrate 20. and the TFT. 
the gate bus line 4. and the date bus line 5 are directly formed 
thereon. As a result. light which is transmitted through the 
area where the TFT. the gate bus line 4. and the data bus line 
are formed is completely blocked. In addition. since the 
black matrix 7 does not cover the pixel electrode 6 even 
when the upper substrate and lower substrate are incorrectly 
attached. the aperture ratio of this liquid crystal display 
device can be improved. 

However. in the above mentioned liquid crystal display 
device. the TFT. the gate bus line 4. and the data bus line 5 
are formed on the black matrix 7. and the pixel electrode 6 
is formed on the passivation layer 8 coated on the TFT. the 
gate bus line 4. and the data bus line 5. Thus. a step 
phenomenon occurs in the pixel electrode 6 which is con 
nected to the source electrode 3 through the contact hole. 
Moreover. since the degree of ?atness of the substrate 
deteriorates due to the black matrix 7. a non-uniform gap 
forms between the upper substrate and the lower substrate. 

SUMMARY OF THE INVENTION 

Accordingly. the present invention is directed to a liquid 
crystal display device and a method for fabricating a black 
matrix that substantially obviates one or more of the prob 
lems due to limitations and disadvantages of the related art. 

An object of the present invention is to provide a liquid 
display device in which the quality of image is improved. 

Another object of the present invention is to provide a 
liquid crystal display device in which the aperture ratio is 
improved. 
A further object of the present invention is to provide a 

method for fabricating a black matrix in the liquid crystal 
display device for improving an aperture ratio and improv 
ing image quality. 

Additional features and advantages of the invention will 
be set forth in the description which follows. and in part will 
be apparent from the description. or may be learned by 
practice of the invention. The objectives and other advan 
tages of the invention will be realized and attained by the 
structure particularly pointed out in the written description 
and claims hereof as well as the appended drawings. 
To achieve these and other advantages and in accordance 

with the purpose of the invention. as embodied and broadly 
described. a liquid crystal display device comprises a sub 
strate; a light shielding layer having at least a portion in the 
substrate;an insulating layer over the light shielding layer 
and the substrate; and a transistor including gate. source. and 
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drain electrodes over the insulating layer corresponding to 
the light shielding layer. 

In another aspect. the present invention provides a liquid 
crystal display device. comprising a substrate; a light shield 
ing layer having at least a portion in the substrate; a 
transparent insulating layer over the light shielding layer and 
the substrate;and a transistor including: a gate electrode over 
a portion of the transparent insulating layer; a gate insulating 
layer on the gate electrode; a semiconductor layer on the 
gate insulating layer over the gate electrode; source and 
drain electrodes over the semiconductor layer: and an ohmic 
contact layer between the semiconductor layer and the 
source and drain electrodes. 

In another aspect. the present invention provides a method 
for fabricating black matrix in a liquid crystal display device 
having a substrate. the method comprising the steps of 
removing a part of the substrate; forming the black matrix in 
an etched area of the substrate; and forming a thin ?lm 
transistor. a gate bus line. and a data bus line on the black 
matrix. 

In another aspect. the present invention provides a liquid 
crystal display device. comprising a substrate ;a light shield 
ing layer having a substantial portion in the substrate; an 
insulating layer over the light shielding layer and the sub 
strate; a transistor including gate. source. and drain elec 
trodes over the insulating layer. the light shielding layer 
substantially covering the transistor; a data bus line con 
nected to one of the drain and source electrodes; a ?rst light 
leakage region adjacent the data bus line. the light shielding 
layer shielding the ?rst light leakage region; a gate bus line 
connected to the gate electrode; a second light leakage 
region adjacent the gate electrode. the light shielding layer 
shielding layer shielding the second light leakage region: a 
pixel electrode contacting one of the source and drain 
elecn'odes of the transistor; a third light leakage region 
between the data bus line and the pixel electrode. the light 
shielding region shielding the third light leakage region; and 
a fourth light leakage region between the gate bus line and 
the pixel electrode. the light shielding layer shielding the 
fourth light leakage region. 

In another aspect. the present invention provides a liquid 
crystal display device. comprising a substrate; a light shield 
ing layer having a substantial portion in the substrate; a 
transparent insulating layer over the light shielding layer and 
the substrate; a transistor including: a gate electrode over a 
portion of the transparent insulating layer. a gate insulating 
layer on the gate electrode. a semiconductor layer on the 
gate insulating layer over the gate electrode. source and 
drain electrodes over the semiconductor layer; and an ohmic 
contact layer between the semiconductor layer and the 
source and drain electrodes; wherein the light shielding layer 
substantially covers the transistor; a data bus line connected 
to one of the drain and source electrodes; a ?rst light leakage 
region adjacent the data bus line. the light shielding layer 
shielding the ?rst light leakage region; a gate bus line 
connected to the gate electrode; a second light leakage 
region adjacent the gate elecn'ode. the light shielding layer 
shielding the second light leakage region; a pixel electrode 
contacting one of the source and drain electrodes of the 
transistor; a third light leakage region between the data bus 
line and the pixel electrode. the light shielding region 
shielding the third light leakage region; and a fourth light 
leakage region between the gate bus line the pixel electrode. 
the light shielding layer shielding the fourth light leakage 
region. 

In another aspect. the present invention provides a method 
of fabricating a liquid crystal display device having a 
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substrate. the method comprising the steps of forming a light 
shielding layer having a substantial portion in the substrate; 
forming an insulating layer over the light shielding layer and 
the substrate; forming a transistor including gate. source. 
and drain electrodes over the insulating layer. and substan 
tially covering the transistor using the light shielding layer; 
forming a data bus line connected to one of the drain and 
source electrodes; shielding a ?rst light leakage region 
adjacent the data bus line using the light shielding layer; 
forming a gate bus line connected to the gate electrode; 
shielding a second light leakage region adjacent the gate 
electrode using the light shielding layer; forming a pixel 
electrode contacting one of the source and drain electrodes 
of the transistor; shielding a third light leakage region 
between the data bus line and the pixel electrode using the 
light shielding region; and shielding a fourth light leakage 
region between the gate bus line and the pixel electrode 
using the light shielding layer. 

In another aspect. the present invention provides a method 
of fabricating a liquid crystal display device having a 
substrate. the method comprising the steps of forming a light 
shielding layer having a substantial portion in the substrate; 
forming a transparent insulating layer over the light shield 
ing layer and the substrate; forming a transistor including the 
steps of: forming a gate electrode over a portion of the 
transparent insulating layer. forming a gate insulating layer 
on the gate electrode. forming a semiconductor layer on the 
gate insulating layer over the gate electrode. forming source 
and drain electrodes over the semiconductor layer; and 
forming an ohmic contact layer between the semiconductor 
layer and the source and drain electrodes; substantially 
covering the transistor using the light shielding layer; form 
ing a data bus line connected to one of the drain and source 
electrodes; shielding a ?rst light leakage region adjacent the 
data bus line using the light shielding layer; forming a gate 
bus line connected to the gate electrode; shielding a second 
light leakage region adjacent the gate electrode using the 
light shielding layer; forming a pixel electrode contacting 
one of the source and drain electrodes of the transistor; 
shielding a third light leakage region between the data bus 
line and the pixel electrode using the light shielding region; 
and shielding a fourth light leakage region between the gate 
bus line and the pixel electrode using the light shielding 
layer. 

In another aspect. the present invention provides a liquid 
crystal display device and a method for fabricating a black 
matrix of the present invention comprising a substrate. a 
black matrix formed in the substrate. a gate bus line. and a 
data bus line formed on the black matrix in which the gate 
signal and the data signal are inputted. a pixel electrode 
formed on the substrate. a thin ?lm transistor formed on the 
black matrix in which the gate electrode. the drain electrode. 
and the source electrode are connected to the gate bus line. 
the data bus line. and the pixel electrode. respectively. 

In a further aspect. the present invention provides a 
method for fabricating a black matrix in a liquid crystal 
display device comprising the steps of etching the substrate. 
forming the black matrix into an etched area of the substrate. 
coating a transparent insulating layer on the whole area of 
the substrate. and forming a thin ?lm transistor. the gate bus 
line. and the data bus line over the black matrix. 

In is to be understood that both the foregoing general 
description and the following detailed description are exem 
plary and explanatory and are intended to provide further 
explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings. which are included to pro 
vide a further understanding of the invention and are incor 
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porated in and constitute a part of this speci?cation. illustrate 
embodiments of the invention and together with the descrip 
tion serve to explain the principles of the invention. 

In the drawings: 
FIG. 1 is a plan view of the conventional liquid crystal 

display device; 
FIG. 2 is a cross sectional view taken of line A-A' of FIG. 

1: 
FIG. 3 is a cross sectional view of the conventional liquid 

crystal display device in which thin film transistor. gate bus 
line. and data bus lines are formed on a black matrix: 

FIGS. 4a-4d illustrate one embodiment of a fabricating 
process of a black matrix according to the present invention; 

FIGS. Saand 5b illustrate the present liquid crystal display 
device fabricated according to FIGS. 4a-4d; 

FIGS. 6a-6d illustrate another embodiment of a fabricat 
ing process of a black matrix according to the present 
invention: 

FIGS. 7a and 7b illustrate a liquid crystal display device 
in which data bus line includes a non-transparent material 
according to the present invention; and 

FIG. 8 is a cross-sectional view of a liquid crystal display 
illustrating an alternative structure of the pixel electrode. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Reference will now be made in detail to the preferred 
embodiments of the present invention. examples of which 
are illustrated in the accompanying drawings. 

Referring to FIGS. 4a-4b. a method for fabricating the 
black matrix is explained in detail. 
As shown in FIGS. 4a and 4b. a photosensitive layer 51 

is spreaded out or applied on a glass substrate 50 and 
patterned using a mask into a desired shape. Then. the glass 
substrate 50. on which the photosensitive layer 51 is 
patterned. is etched by dry etching or wet etching methods. 
Thereafter. a black matrix 47. which includes a negative type 
of black resin. is coated on the photosensitive layer 51 and 
the etched area of the glass substrate 50. Then. the photo 
sensitive layer 51 and the black resin coated on the photo 
sensitive layer 51 are removed by irradiating light into the 
substrate 51 from below. that is. by exposure of back light. 
so that the black matrix 47 is formed only at the etched area 
of the glass substrate 50. as shown in FIG. 4c. Subsequently. 
a transparent insulating layer 52. such as SiOx or SiNx. is 
coated on the glass substrate 50 and the black matrix 47. 
Then. a 'I'FT. a gate bus line 44. and a data bus line 45 are 
formed thereon. as shown in FIG. 5a. 

FIG. 5a is a plan view of the liquid crystal display device 
fabricated by the above mentioned method and FIG. 5b is a 
cross sectional view taken along line B-B' of FIG. 50. FIG. 
5a illustrates one pixel of the liquid crystal display device. 
Referring to FIG. 5a. the gate bus line 44 and the data bus 
line 45 cross each other. At a corner between the gate bus 
line 44 and the data bus line 45. the Tl-"T having the gate 
electrode 41 and the drain electrode 42 is connected to the 
gate bus line 44 and the data bus line 45. respectively. 
Further. the pixel electrode 46 is also formed at the corner 
between the gate bus line 44 and data line 45. and connected 
to the source electrode 43 of the TFl". 

In FIG. 5b. the black matrix 47 is formed only at the 
etched area of the glass substrate 50 and the transparent 
insulating layer 52 is coated on the whole area of the 
substrate 50. On the transparent insulating layer 52. the 
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6 
patterned gate electrode 41 is formed and the gate insulating 
layer 49 is coated thereon. 
The semiconductor layer 40 and subsequent ohmic layer 

61 are formed on the gate insulating layer 49. and the drain 
electrode 42 and the source electrode 43 are formed thereon. 
Furthermore. the passivation layer 48 in which a contact 
hole is formed is coated on the TF1‘. The source electrode 43 
and the pixel electrode 46. which includes indium tin 
oxide(lTO). are interconnected through the contact hole of 
the passivation layer 48. 

In the above mentioned liquid crystal display device. 
since the TF1’. the gate bus line 44. and the data bus line 45 
are deposited on the black matrix 47 formed in the lower 
substrate. the incident light which is transmitted through the 
regions including the TFT. the gate bus line 44. and data bus 
line 45 is completely blocked. In addition. the lower sub 
strate in which the black matrix is formed has adequate 
?atness. so that a gap between the upper substrate and the 
lower substrate is uniform. Further. since the black matrix 47 
is formed in the etched area of the glass substrate 50. the 
present invention overcomes a problem in the conventional 
liquid crystal display device where a step is generated at the 
pixel electrode from forming the black matrix on the glass 
substrate and then depositing the TFI‘. the gate bus line. and 
the data bus line thereon. 

FIGS. 60 and 6d illustrate another embodiment of the 
present invention. where a metal layer is used for etching the 
glass substrate instead of a photosensitive layer. 

Referring to FIGS. 6a and 6b. a metal layer 55 is patterned 
by a mask on a glass substrate 50. and then the glass 
substrate 50 is etched by photolithography. Subsequently. a 
negative type of black resin is coated on the whole area of 
the glass substrate 50. Then. the metal layer 55 and the black 
resin coated on the metal layer 55 are removed by back 
exposure of light. As a result. the black resin. i.e.. a black 
matrix 47. is formed only at the etched area of the glass 
substrate 50. Atransparent insulating layer 52 is formed over 
a resulting surface of the substrate. as shown in FIG. 6d. 
Furthermore. a TFI‘. a gate bus line. and a data bus line are 
deposited on the black matrix 47. as discussed with refer 
ence to FIGS. 7a and 7b below. 

FIG. 7a is a plan view illustrating the structure of another 
embodiment of the present invention and 7b is a cross 
sectional view taken along C-C' line of FIG. 7a. In this 
embodiment of the liquid crystal display device. the data bus 
line 45 includes a non-transparent material. Accordingly. the 
incident light from the back light can not transmit through 
the area where the data bus line 45 is formed. Thus. the black 
matrix 47 need not be formed in the area of the data bus line 
45. In other words. the black matrix 47 formed in the region 
of the data bus line 45 is divided into two parts to cover the 
gap between the data bus line 45 and the pixel electrode 46. 
Thus. the generation of stress in the black matrix is pre 
vented. 

In the aforementioned liquid crystal display device of the 
present invention. since the black matrix 47 is formed in the 
etched area of the glass substrate 50 and the TFI‘. gate bus 
line. and data bus line are deposited thereon. the aperture 
ratio of the liquid crystal display device is improved. Also. 
the gap between the upper substrate and the lower substrate 
becomes uniform. 

In addition. since the n'ansparent insulating layer 52 is 
coated on the glass substrate 50 where the black matrix 47 
is formed. and the TFI‘. the gate bus line. and the data bus 
line are deposited thereon. the generation of a step in the 
pixel electrode caused by the black matrix is prevented. 
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Accordingly. the black matrix of the liquid crystal display 
device of the present invention is formed into an etched area 
of a glass substrate to block light which is transmitted 
through the substrate so that the aperture ratio of the liquid 
crystal display device is improved and the generation of the 
step in a pixel electrode is prevented. 

In the preferred embodiments above. the pixel electrode 
46 is formed over the passivation layer 48. as shown in 
FIGS. 5b and 7b. Alternatively. the pixel electrode 46 may 
be formed under the passivation layer 48. as shown in FIG. 
8. 

It will be apparent to those skilled in the art that various 
modi?cations and variations can be made in the liquid 
crystal display device and a method for fabricating black 
matrix thereto of the present invention without departing 
from the spirit or scope of the invention. For example. 
applications such as where the TF1" or the gate bus line 
includes non-transparent material to form a plurality of parts 
of the black matrix in the region of the TFT or the gate bus 
line. and where both TFI‘ and gate bus line includes non 
transparent material to form the plural part of the black 
matrix in the regions of both TF1" and gate bus line(except 
for the data bus line in embodiments of the present 
invention) are rami?cations of the present invention 
although not shown in the drawings. Thus. it is intended that 
the present invention cover the modi?cations and variations 
of this invention provided they come within the scope of the 
appended claims and their equivalents. 
What is claimed is: 
l. A liquid crystal display device. comprising: 
a substrate; 
a light shielding layer having at least a portion in the 

substrate; 
an insulating layer over the light shielding layer and the 

substrate; and 
a transistor including gate. source. and drain electrodes 

over an area of the insulating layer corresponding to the 
light shielding layer. 

2. The liquid crystal display device according to claim 1. 
wherein the light shielding layer is substantially within the 
substrate. 

3. The liquid crystal display device according to claim 1. 
wherein the light shielding layer covers the transistor. 

4. The liquid crystal display device according to claim 1. 
further comprising a data bus line connected to one of the 
drain and source electrodes. 

5. The liquid crystal display device according to claim 4. 
wherein the light shielding layer shields a light leakage 
region adjacent the data bus line. 

6. The liquid crystal display device according to claim 1. 
further comprising a gate bus line connected to die gate 
electrode. 

7. The liquid crystal display device according to claim 6. 
wherein the light shielding layer shields a light leakage 
region adjacent the gate bus line. 

8. The liquid crystal display device according to claim 1. 
wherein the light shielding layer includes a light blocking 
resin. 

9. The liquid crystal display device according to claim 8. 
wherein the light blocking resin includes black resin. 

10. The liquid crystal display device according to claim 1. 
wherein the light blocking resin includes negative resin. 

11. The liquid crystal display device according to claim 1. 
wherein the light shielding layer includes a black matrix. 

12. The liquid crystal display device according to claim 1. 
further comprising a pixel electrode contacting one of the 
source and drain electrodes of the transistor. 
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13. The liquid crystal display device according to claim 

12. wherein the light shielding layer shields a light leakage 
region at least between the data bus line and the pixel 
electrode. 

14. The liquid crystal display device according to claim 
12. wherein the light shielding layer shields a light leakage 
region at least between the gate bus line and the pixel 
electrode. 

15. A liquid crystal display device. comprising: 
a substrate; 

a light shielding layer having at least a portion in the 
substrate; 

a transparent insulating layer over the light shielding 
layer and the substrate; and 

a transistor including: 
a gate electrode over a portion of the transparent 

insulating layer: 
a gate insulating layer on the gate electrode; 

a semiconductor layer on the gate insulating layer over 
the gate electrode; 
source and drain electrodes over the semiconductor 

layer; and 
an ohmic contact layer between the semiconductor 

layer and the source and drain electrodes. 
16. The liquid crystal display device according to claim 

15. further comprising: 
a passivation layer over the source and drain electrodes. 

the passivation layer having a contact hole over one of 
the source and drain electrodes; and 

a pixel electrode contacting one of the source and drain 
electrodes through the contact hole. 

17. The liquid crystal display device according to claim 
15. further comprising: 

a pixel electrode over the gate insulating layer and con~ 
tacting one of the source and drain electrodes; and 

a passivation layer over the pixel electrode. 
18. The liquid crystal display device according to claim 

17. wherein the light shielding layer shields a light leakage 
region at least between the data bus line and the pixel 
electrode. 

19. The liquid crystal display device according to claim 
17. wherein the light shielding layer shields a light leakage 
region at least between the gate bus line and the pixel 
electrode. . 

20. The liquid crystal display device according to claim 
16. wherein the light shielding layer shields a light leakage 
region at least between the data bus line and the pixel 
electrode. 

21. The liquid crystal display device according to claim 
16. wherein the light shielding layer shields a light leakage 
region at least between the gate bus line and the pixel 
electrode. 

22. The liquid crystal display device according to claim 
15. wherein the light shielding layer is substantially within 
the substrate. 

23. The liquid crystal display device according to claim 
15. wherein the light shielding layer covers the transistor. 

24. The liquid crystal display device according to claim 
15. further comprising a data bus line connected to one of the 
drain and source electrodes. 

25. The liquid crystal display device according to claim 
24. wherein the light shielding layer shields a light leakage 
region adjacent the data bus line. 

26. The liquid crystal display device according to claim 
15. further comprising a gate bus line connected to the gate 
electrode. 
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27. The liquid crystal display device according to claim 
26. wherein the light shielding layer shields a light leakage 
region adjacent the gate bus line. 

28. The liquid crystal display device according to claim 
15. wherein the light shielding layer includes a light block 
ing resin. 

29. The liquid crystal display device according to claim 
28. wherein the light blocking resin includes black resin. 

30. The liquid crystal display device according to claim 
28. wherein the light blocking resin includes negative resin. 

31. The liquid crystal display device according to claim 
15. wherein the light shielding layer includes a black matrix. 

32. A method for fabricating a liquid crystal display 
device having a substrate. the method comprising the steps 
of: 

forming a light shielding layer having at least a portion in 
the substrate; 

forming an insulating layer over the light shielding layer 
and the substrate; and 

forming a transistor including gate. source. and drain 
electrodes over an area of the insulating layer corre 
sponding to the light shielding layer. 

33. A method for fabricating a liquid crystal display 
device having a substrate. the method comprising the steps 
of: 

forming a light shielding layer having at least a portion in 
the substrate; 

forming a transparent insulating layer over the light 
shielding layer and the substrate; and 

forming a transistor including the steps of: 
forming a gate electrode over a portion of the trans 

parent insulating layer; 
forming a gate insulating layer on the gate electrode; 
forming a semiconductor layer on the gate insulating 

layer over the gate electrode; 
forming source and drain electrodes over the semicon 

ductor layer; and 
forming an ohmic contact layer between the semicon 

ductor layer and the source and drain electrodes. 
34. A method for fabricating black matrix in a liquid 

crystal display device having a substrate. the method com 
prising the steps of: 

removing an area of the substrate through etching; 
forming the black matrix in the etched area of the sub 

strate; and 
forming a thin ?lm transistor. a gate bus line. and a data 

bus line on the black matrix. 
35. The method according to claim 34. wherein the step 

of forming the black matrix includes the steps of: 
forming a photosensitive layer having an aperture on the 

substrate; 
forming a black layer on the photosensitive layer and the 

etched area of the substrate; and 
removing the photosensitive layer and the black matrix 

formed on the photosensitive layer to form the black 
matrix in the etched area of the substrate. 

36. The method according to claim 35. wherein the step 
of removing the photosensitive layer includes the step of 
exposing the photosensitive layer to back light. 

37. The method according to claim 34. further comprising 
the steps of: 

forming a metal layer having an aperture on the substrate; 
forming a black layer on the metal layer and the etched 

area of the substrate; and 
removing the metal layer and the black matrix formed on 

the metal layer to form the black matrix in the etched 
area of the substrate. 
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38. The method according to claim 37. wherein the step 

of removing the metal layer includes the step of exposing the 
metal to back light. 

39. The method according to claim 34. further comprising 
the steps of forming an insulating layer on the substrate and 
the black matrix. 

40. The method according to claim 34. wherein the step 
of removing the part of the substrate uses one of dry and wet 
etching. 

41. A liquid crystal display device. comprising: 
a substrate; 
a light shielding layer having a substantial portion in the 

substrate; 
an insulating layer over the light shielding layer and the 

substrate; 
a transistor including gate. source. and drain electrodes 

over the insulating layer. the light shielding layer 
substantially covering the transistor; 

a data bus line connected to one of the drain and source 

electrodes; 
a ?rst light leakage region adjacent the data bus line. the 

light shielding layer shielding the ?rst light leakage 
region; 

a gate bus line connected to the gate electrode: 
a second light leakage region adjacent the gate electrode. 

the light shielding layer shielding the second light 
leakage region; 

a pixel electrode contacting a remaining one of the source 
and drain electrodes of the transistor; 

a third light leakage region between the data bus line and 
the pixel electrode. the light shielding region shielding 
the third light leakage region; and 

a fourth light leakage region between the gate bus line and 
the pixel electrode. the light shielding layer shielding 
the fourth light leakage region. 

42. A liquid crystal display device. comprising: 
a substrate; 
a light shielding layer having a substantial portion in the 

substrate; 
a transparent insulating layer over the light shielding layer 

and the substrate; 
a transistor including: 

a gate electrode over a portion of the transparent 
insulating layer; 

a gate insulating layer on the gate electrode; 
a semiconductor layer on the gate insulating layer over 

the gate electrode; 
source and drain electrodes over the semiconductor 

layer; and 
an ohmic contact layer between the semiconductor 

layer and the source and drain electrodes; wherein 
the light shielding layer substantially covers the 
transistor; 

a data bus line connected to one of the drain and source 

electrodes; 
a ?rst light leakage region adjacent the data bus line. the 

light shielding layer shielding the ?rst light leakage 
region; 

a gate bus line connected to the gate electrode; 
a second light leakage region adjacent the gate electrode. 

the light shielding layer shielding the second light 
leakage region; 

a pixel electrode contacting a remaining one of the source 
and drain electrodes of the transistor; 
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a third light leakage region between the data bus line and 
the pixel electrode. the light shielding region shielding 
the light leakage region; and 

a fourth light leakage region between the gate bus line and 
the pixel electrode. the light shielding layer shielding 
the fourth light leakage region. 

43. The liquid crystal display device according to claim 
42. further comprising: 

a passivation layer over the source and drain electrodes. 
the passivation layer having a contact hole over the 
remaining one of the source and drain electrodes. and 
wherein 
the pixel electrode is contacting the remaining one of 

the source and drain electrodes through the contact 
hole. 

44. The liquid crystal display device according to claim 
42. further comprising: 

a passivation layer over the pixel electrode. and wherein 
the pixel electrode is over the gate insulating layer and 

contacting one of the source and drain electrodes. 
45. A method of fabricating a liquid crystal display device 

having a substrate. the method comprising the steps of: 
forming a light shielding layer having a substantial por 

tion in the substrate; 
forming an insulating layer over the light shielding layer 

and the substrate; 
forming a transistor including gate. source. and drain 

electrodes over the insulating layer. and substantially 
covering the transistor using the light shielding layer; 

forming a data bus line connected to one of the drain and 
source electrodes; 

shielding a ?rst light leakage region adjacent the data bus 
line using the light shielding layer; 

forming a gate bus line connected to the gate electrode; 
shielding a second light leakage region adjacent the gate 

electrode using the light shielding layer; 
forming a pixel electrode contacting a remaining one of 

the source and drain electrodes of the transistor; 
shielding a third light leakage region between the data bus 

line and pixel electrode using the light shielding region; 
and 

shielding a fourth light leakage region between the gate 
bus line and the pixel electrode using the light shielding 
layer. 

46. A method of fabricating a liquid crystal display device 
having a substrate. the method comprising the steps of: 

IO 
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forming a light shielding layer having a substantial por 

tion in the substrate; 
forming a transparent insulating layer over the light 

shielding layer and the substrate; 
forming a transistor including the steps of: 

forming a gate electrode over portion of the transparent 
insulating layer; 

forming a gate insulating layer on the gate electrode; 
forming a semiconductor layer on the gate insulating layer 

insulating layer over the gate electrode; 
forming source and drain electrodes over the semicon 

ductor layer; and 
forming an ohmic contact layer between the semicon 

ductor layer and the source and drain electrodes; 
substantially covering the transistor using the light shield 

ing layer; 
forming a data bus line connected to one of the drain and 

source electrodes; 
shielding a ?rst light leakage region adjacent the data bus 

line using the light shielding layer; 
forming a gate bus line connected to the gate electrode; 
shielding a second light leakage region adjacent the gate 

electrode using the light shielding layer; 
forming a pixel electrode contacting a remaining one of 

the source and drain electrodes of the transistor; 
shielding a third light leakage region between the data bus 

line and the pixel electrode using the light shielding 
region; and 

shielding a fourth light leakage region between the gate 
bus line and the pixel electrode using the light shielding 
layer. 

47. The method according to claim 46. further comprising 
the steps of: 

forming a passivation layer over the source and drain 
electrodes. the passivation layer having a contact hole 
over one of the source and drain electrodes; and 

forming the pixel electrode contacting the remaining one 
of the source and drain electrodes through the contact 
hole. 

48. The method according to claim 46. further comprising 
the steps of: 

forming the pixel electrode over the gate insulating layer 
and contacting the remaining one one of the source and 
drain electrodes; and 

forming a passivation layer over the pixel electrodes. 

* * * * * 


